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(54) METALLIC VAPOR DISCHARGE LAMP 

(57)Abstract: 

PURPOSE: To prevent the temperature rise of a seal section and a 
reflecting mirror and extend its life by providing a good heat conductor 
having a projection coupled with an arc tube between the arc tube and 
the reflecting mirror. 

CONSTITUTION: A heat conductor 14 made of stainless steel is 
provided between a metallic vapor discharge arc tube 10 and a reflecting 
mirror 17, the projection 19 of the heat conductor 14 is coupled with the 
recess 8 of the metallic vapor discharge arc tube 10, and the metallic 
vapor discharge arc tube 10 and the heat conductor 14 are closely fixed 
together. The reflecting mirror 1 7, the metallic vapor discharge arc tube 
10, and the heat conductor 14 are further fixed to form a metallic vapor 
discharge lamp. The reflecting mirror 1 7 is coated with a multHayer 
interference film on its surface, infrared rays and ultraviolet rays 
radiated from the metallic vapor discharge arc tube 10 are cut, and only 
the visible light is reflected. The heat at the tip of an electrode seal 
section is effectively released to the heat conductor 14, the temperature 
at the tip of the electrode seal section and the reflecting mirror 17 is 
lowered, and the oxidation of a molybdenum externa! lead wire 1 6 and 
the crack of the reflecting mirror 17 are prevented. 
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(54) METALLIC VAPOR DISCHARGE LAMP 

(57)Abstract: 

PURPOSE: To prevent the temperature rise of a seal section 
and a reflecting mirror and extend its life by providing a good 
heat conductor having a projection coupled with an arc tube 
between the arc tube and the reflecting mirror. 
CONSTITUTION: A heat conductor 14 made of stainless steel 
is provided between a metallic vapor discharge arc tube 10 and 
a reflecting mirror 17, the projection 19 of the heat conductor 
14 is coupled with the recess 8 of the metallic vapor discharge 
arc tube 10, and the metallic vapor discharge arc tube 10 and 
the heat conductor 1 4 are closely fixed together. The reflecting 
mirror 17, the metallic vapor discharge arc tube 10, and the 
heat conductor 1 4 are further fixed to form a metallic vapor 
discharge lamp. The reflecting mirror 1 7 is coated with a multi- 
layer interference film on its surface, infrared rays and 
ultraviolet rays radiated from the metallic vapor discharge arc 
tube 10 are cut, and only the visible light is reflected. The heat 
at the tip of an electrode seal section is effectively released to 
the heat conductor 1 4, the temperature at the tip of the 
electrode seal section and the reflecting mirror 17 is lowered, 
and the oxidation of a molybdenum external lead wire 16 and the crack of the reflecting mirror 17 are 
prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metallic-fumes electric-discharge lamp which carries out adhesion immobilization at 
metallic-fumes electroluminescence tubing between the reflecting mirrors with which metallic-fumes 
electroluminescence tubing with a crevice and the multilayer interference film coated the closure section, 
and is characterized by establishing the heat transfer object which consists of a right conductor with said 
crevice and the heights which fit in. 

[Claim 2] The metallic-fumes electric-discharge lamp which carries out adhesion immobilization at 
metallic-fumes electroluminescence tubing between the reflecting mirrors with which metallic-fumes 
electroluminescence tubing with a crevice and the multilayer interference film coated the closure section, 
and is characterized by establishing said crevice, the heights which fit in, and the heat transfer object which 
consists of a right conductor which prepared any one of the fin for heat dissipation, and the air holes at least. 

[Claim 3] The projection mold display characterized by consisting of claim 1 and a metallic-fumes electric- 
discharge lamp according to claim 2, a dichroic mirror, a liquid crystal light valve, a projection lens, a 
condenser lens, and a screen at least. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to efficient, high color rendering properties, a long lasting 

metallic-fumes electric-discharge lamp, and a projection mold display. 

[0002] 

[Description of the Prior Art] Although various things are proposed in recent years as a display of a big 
screen which changes to CRT (CATHOD RAY TUBE, cathode-ray tube), by large display capacity, the 
method which applies the liquid crystal panel of the active-matrix method which formed the thin film 
transistor (TFT) for every pixel to a projection display as a display of the big screen whose color display is 
possible divides, and attracts attention. 

[0003] Although it divides and the light source is a key device, the metallic-fumes electric-discharge lamp 
which enclosed the metal halogenide from points, such as luminous efficiency and color rendering 
properties, is excellent in such a display. In order to obtain sufficient luminescence of a metal halogenide, a 
high condensed mercury temperature is required and the arc tube temperature at the time of lighting amounts 
to about 1000 degrees C also in an electrode closure section tip again at about 400 degrees C. For this 
reason, in the electrode closure section, the lead wire of molybdenum oxidized, and it disconnected, or there 
were problems, like a reflecting mirror can be broken, and the life of a metallic- fumes electric-discharge 
lamp was short. 

[0004] In order to solve this, the method (for example, JP,4-321 53,A) of ventilating an arc tube and 

adjusting arc tube temperature with a ventilation means, is proposed. 

[0005] 

[Problem(s) to be Solved by the Invention] However, these cooling means newly need to form a ventilation 

means in a metallic-fumes electric-discharge lamp, and had the problem of becoming a cost rise. 

[0006] 

[Means for Solving the Problem] In order to attain this purpose, this invention carries out adhesion 
immobilization at metallic-fumes electroluminescence tubing between the reflecting mirrors with which 
metallic-fumes electroluminescence tubing with a crevice and the multilayer interference film coated the 
closure section as a metallic-fumes electric-discharge lamp, and is characterized by establishing the heat 
transfer object which consists of a right conductor with said crevice and the heights which fit in. 
[0007] 

[Function] Although the arc tube under lighting amounts to about 400 degrees C also in an electrode closure 
section tip, by carrying out adhesion immobilization of an arc tube and the reflecting mirror through the heat 
transfer object which consists of a right conductor, it can miss the heat at the tip of the electrode closure 
section on a heat transfer object, can lower the temperature of an electrode closure section tip and a 
reflecting mirror, and can prevent oxidation of the lead wire of molybdenum, and the crack of a reflecting 
mirror. It is processed so that it may fit into this crevice and may stick to the electrode closure section, and 
as for the effectiveness of this invention, as an ingredient 000 of a heat transfer object, what has larger 
thermal conductivity than 3 W-m -1-K-l is large, for example, a heat transfer object has stainless steel, 
carbon steel, brass, molybdenum, a tungsten, copper, graphite, a desirable alumina, etc. Moreover, although 
a heat transfer object expands more and a clearance can do at the time of lighting of metallic-fumes 
electroluminescence tubing since the coefficient of thermal expansion of these heat transfer objects is larger 
than that of the quartz glass of the electrode closure section, it is effective in metallic-fumes 
electroluminescence tubing and a heat transfer object sticking more at the time of an elevated temperature, 
and heat dissipation increasing like the invention in this application, by establishing a crevice in heights and 
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the electrode closure section at a heat transfer object. As a result, the heat at the tip of the electrode closure 
section can be effectively missed on a heat transfer object, the temperature of an electrode closure section tip 
and a reflecting mirror can be lowered, and oxidation of the lead wire of molybdenum and the crack of a 
reflecting mirror can be prevented. 

[0008] Therefore, by this invention, even if it makes a long duration arc tube turn on, the projection mold 

display which carried out long duration maintenance of a bright screen and the high display quality is 

attained. 

[0009] 

[Example] 

(Example 1) Drawing 1 is the sectional view showing one example of the metallic-fumes electric-discharge 
lamp of this invention, and the reflecting mirror with which the heat transfer object with which in 10 a 
wolfram electrode and 13 were carried out at Mo foil, and metallic-fumes electroluminescence tubing and 
1 1 carried out fixed adhesion of 14 at metallic-fumes electroluminescence tubing, the pinch seal section in 
which 15 seals a reflecting mirror, and 16 coated external lead wire, and 17 coated the multilayer 
interference film (un-illustrating), and 18 are crevices. 

[0010] First, the manufacture approach of metallic-fumes electroluminescence tubing in the example of this 
invention is shown. Carrying out the flow of the inert gas to the interior of the glass tube (the bore of 10mm, 
thickness of 2mm) which consists of quartz glass, flame processing was carried out for about 50 seconds 
with propane oxygen flame, and it was made the shell of a predetermined configuration with metal mold. 
[001 1] Thus, the metal mold processed so that a crevice 18 could be formed where the electrode which 
becomes the acquired glass tube object from a wolfram electrode 1 1 and the Mo foil 13 is inserted 
performed the pinch seal. Iodation neodium (NdI3) 3.0mg, iodation dysprosium (DyI3) 6.0mg, 6.0mg (Csl) 
of cesium iodides, and (Mercury Hg) 40mg were enclosed with argon gas into it, and the metallic-fumes 
electroluminescence tubing 1 0 which carried out the chip seal in the chip seal section (un-illustrating) and 
which was shown in drawing 1 was completed. Thus, when the lighting trial of the produced metallic-fumes 
electroluminescence tubing 10 was performed, lamp voltage was 95V and the lamp current was 2.6A. 
[0012] The mimetic diagram in which drawing 2 (a) shows one example of metallic-fumes 
electroluminescence tubing of this invention, the sectional view in which (b) shows section- A- A* of 
metallic-fumes electroluminescence tubing, and (c) are the mimetic diagrams showing the heat transfer 
object 14 which fits into metallic-fumes electroluminescence tubing, and 19 is the heights of the heat 
transfer object 14. In the pinch seal section 13, the configuration which showed in (c) the heat transfer object 
14 which consists of stainless steel so that a crevice 1 8 may be formed so that it may become parallel to the 
Mo foil 13, as shown in (b), and it may fit into this crevice 18 and it may stick to the pinch seal section was 
processed. 

[0013] Fitting of the crevice 18 of the metallic- fumes electroluminescence tubing 10 and the heights 19 of 
the heat transfer object 14 was carried out, and fixed adhesion of the metallic-fumes electroluminescence 
tubing 10 and the heat transfer object 14 was carried put. A reflecting mirror 17, the metallic-fumes 
electroluminescence tubing 10, and the heat transfer object 14 were fixed further, and the metallic-fumes 
electric-discharge lamp which built metallic-fumes electroluminescence tubing 10 like drawing 1 into the 
reflecting mirror was produced. In addition, the reflecting mirror 1 7 coated the front face of a reflecting 
mirror glass in the configuration of paraboloid of revolution with the multilayer interference film (un- 
illustrating), and omitted the infrared radiation and ultraviolet rays which are emitted from the metallic- 
fumes electroluminescence tubing 10, and only the light made it reflect them. 

[0014] The metallic- fumes electroluminescence tubing 10 was made to turn on perpendicularly with the arc 
length of 7mm. When the metallic-fumes electric-discharge lamp made as an experiment was made to turn 
on by the square wave with a lighting frequency of 250Hz, total luminous flux was about 16000 lm(s), and 
the color temperature of all was about 7300K. Moreover, as a result of inserting a thermocouple between the 
metallic-fumes electroluminescence tubing 10 and the heat transfer object 14 and measuring the temperature 
of the pinch seal section 15 near the external lead wire 16, it was about 350 degrees C. And after turning on 
the metallic- fumes electric-discharge lamp of this invention for 10000 hours, neither oxidation of the 
external lead wire 16 of molybdenum nor the crack of a reflecting mirror had happened. On the other hand, 
when a reflecting mirror 17 was made to fix the metallic-fumes electroluminescence tubing 10 same as an 
example of a comparison only into cement, there were about 400 degrees C of temperature of the pinch seal 
section 15 near the external lead wire 16. And the crack occurred in the reflecting mirror 17 in 7000 hours, 
and the external lead wire 16 of molybdenum was oxidized and disconnected in 8000 hours. 
[0015] Drawing 3 is the mimetic diagram showing the projection display in the example of this invention. It 
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was condensed by the collimator lens 23, the dichroic mirror 24 separated into three colors of blue (B), 
green (G), and red (R), and incidence of the beam of light 22 of the light source 21 which consists of a 
metallic-fames electric-discharge lamp of this invention was carried out to each liquid crystal light valve 25. 
The image of BGR obtained from the liquid crystal light valve 25 of three sheets was compounded on the 
screen 27 using the projection lens 26 of three wide angles, respectively, and the full color image was 
acquired. In the case of the projection display incorporating the metallic- fumes electric-discharge lamp of 
this invention, the projection mold display of each screen brightness which is 240 ft-L and has neither 
oxidization of lead wire nor the crack of a reflecting mirror 10000 hours after and which carried out long 
duration maintenance of a bright screen and the high display quality was attained. 

[0016] (Example 2) Carrying out the flow of the inert gas to the interior of the glass tube (the bore of 10mm, 
thickness of 2mm) which consists of high silica glass, flame processing was carried out for about 20 seconds 
with hydrogen-oxygen flame, and it was made the shell of a predetermined configuration with metal mold. 
[0017] Thus, where the electrode made from a tungsten is inserted into the acquired glass tube object, it 
stopped. lOmg [ of sodium iodides ] (Nal) and iodation thallium (Til) lmg, iodation indium (Inl) 0.6mg, and 
(Mercury Hg) 50mg were enclosed with argon gas into it, and the metallic-fumes electroluminescence 
tubing 10 which carried out the chip seal in the chip seal section (un-illustrating) and which was shown in 
drawing 3 was completed. Thus, when the lighting trial of produced metallic-fumes electroluminescence 
tubing was performed, lamp voltage was 105V and the lamp current was 2.38A. 
[001 8] The mimetic diagram in which drawing 4 (a) shows one example of metallic-fumes 
electroluminescence tubing of this invention, the sectional view in which (b) shows cross-section BB ? of 
metallic-fumes electroluminescence tubing, and (c) are the mimetic diagrams showing the heat transfer 
object 14 which fits into the electrode sealing section of metallic-fumes electroluminescence tubing, and 19 
is the heights of the heat transfer object 14, and they fit into the crevice 18 of the electrode sealing section. 
The pinch seal of the crevice of the electrode sealing section was carried out so that it might intersect 
perpendicularly with Mo foil (it is equivalent to the side face of the electrode sealing section), and it formed 
the crevice 18, and used the alumina as a heat transfer object 14. 

[0019] Fitting of the crevice 18 of the metallic- fumes electroluminescence tubing 10 and the heights 19 of 
the heat transfer object 14 was carried out, and fixed adhesion of the metallic-fumes electroluminescence 
tubing 10 and the heat transfer object 14 was carried out. The reflecting mirror 17 and the heat transfer 
object 14 were fixed with the screw, and the metallic- fumes electric-discharge lamp which built metallic- 
fumes electroluminescence tubing 10 like drawing 3 into the reflecting mirror was produced. In addition, the 
same thing as an example 1 was used for the reflecting mirror 1 7. 

[0020] In addition, the metallic-fumes electroluminescence tubing 10 was made to turn on perpendicularly 
with the arc length of 7mm. When the metallic- fumes electric-discharge lamp made as an experiment was 
made to turn on by the square wave with a lighting frequency of 250Hz, as a result of total luminous flux's 
being 230001m(s), and a color temperature's being about 5100K, and all inserting a thermocouple between 
the metallic-fumes electroluminescence tubing 10 and the heat transfer object 14 and measuring the 
temperature of the pinch seal section 15 near the external lead wire 16, it was about 360 degrees C. And 
after turning on the metallic-fumes electric-discharge lamp of this invention for 10000 hours, neither 
oxidation of the external lead wire 16 of molybdenum nor the crack of a reflecting mirror had happened. On 
the other hand, when a reflecting mirror 17 was made to fix the metallic-fumes electroluminescence tubing 
1 0 same as an example of a comparison only into cement, there were about 400 degrees C of temperature of 
the pinch seal section 15 near the external lead wire 16. And the crack occurred in the reflecting mirror 17 in 
7500 hours, and the external lead wire 16 of molybdenum was oxidized and disconnected in 8300 hours. 
[0021] The metallic-fumes electric-discharge lamp of this invention was built into the projection display like 
the example 1 . In the case of the projection display incorporating the metallic-fumes electric-discharge lamp 
of this invention, the projection mold display of each screen brightness which is 230 ft-L and has neither 
oxidization of lead wire nor the crack of a reflecting mirror 10000 hours after and which carried out long 
duration maintenance of a bright screen and the high display quality was attained. 

[0022] (Example 3) The same metallic-fumes electroluminescence tubing 10 and same reflecting mirror 17 
as an example 2 were used. Fin 14a for heat dissipation was prepared in the heat transfer object 14 which 
fits into the electrode sealing section of metallic-fumes electroluminescence tubing, and brass was used for it 
as the quality of the material. 

[0023] Fitting of the crevice 18 of the metallic- fumes electroluminescence tubing 10 and the heights 19 of 
the heat transfer object 14 was carried out, and fixed adhesion of the metallic-fumes electroluminescence 
tubing 10 and the heat transfer object 14 was carried out. The reflecting mirror 17 and the heat transfer 
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object 14 were fixed into cement, and the metallic- fumes electric-discharge lamp which built metallic-fumes 
electroluminescence tubing 10 like drawing 5 into the reflecting mirror was produced. When the light was 
switched on on the same conditions as an example 2, as a result of inserting a thermocouple between the 
metallic-fumes electroluminescence tubing 10 and the heat transfer object 14 and measuring the temperature 
of the pinch seal section 15 near the external lead wire 16, it was about 330 degrees C. And after turning on 
the metallic-fumes electric-discharge lamp of this invention for 10000 hours, neither oxidation of the 
external lead wire 16 of molybdenum nor the crack of a reflecting mirror had happened. 
[0024] The metallic-fumes electric-discharge lamp of this invention was built into the projection display like 
the example 1 . In the case of the projection display incorporating the metallic-fumes electric-discharge lamp 
of this invention, the projection mold display of each screen brightness which is 230 ft-L and has neither 
oxidization of lead wire nor the crack of a reflecting mirror 10000 hours after and which carried out long 
duration maintenance of a bright screen and the high display quality was attained. 

[0025] (Example 4) The same metallic- fumes electroluminescence tubing 10 and same reflecting mirror 17 
as an example 2 were used. Air hole 14b was prepared in the heat transfer object 14 which fits into the 
electrode sealing section of metallic-fumes electroluminescence tubing, and nickel was used for it as the 
quality of the material. 

[0026] Fitting of the crevice 1 8 of the metallic- fumes electroluminescence tubing 10 and the heights 19 of 
the heat transfer object 14 was carried out, and fixed adhesion of the metallic-fumes electroluminescence 
tubing 10 and the heat transfer object 14 was carried out. The reflecting mirror 17 and the heat transfer 
object 14 were fixed with the screw (un-illustrating), and the metallic-fumes electric-discharge lamp which 
built metallic-fumes electroluminescence tubing 10 like drawing 6 into the reflecting mirror was produced. 
When the light was switched on on the same conditions as an example 2, as a result of inserting a 
thermocouple between the metallic-fumes electroluminescence tubing 10 and the heat transfer object 14 and 
measuring the temperature of the pinch seal section 15 near the external lead wire 16, it was about 330 
degrees C. And after turning on the metallic- fumes electric-discharge lamp of this invention for 1 0000 
hours, neither oxidation of the external lead wire 16 of molybdenum nor the crack of a reflecting mirror had 
happened. 

[0027] The metallic- fumes electric-discharge lamp of this invention was built into the projection display like 
the example 1 . In the case of the projection display incorporating the metallic-fumes electric-discharge lamp 
of this invention, the projection mold display of each screen brightness which is 230 ft-L and has neither 
oxidization of lead wire nor the crack of a reflecting mirror 10000 hours after and which carried out long 
duration maintenance of a bright screen and the high display quality was attained. 

[0028] In addition, in the metallic-fumes electric-discharge lamp of this invention, and a projection mold 
display, the configuration or enclosure object of metallic- fumes electroluminescence tubing, the amount of 
enclosure, the existence of a getter, the fixed approach to the reflecting mirror of metallic- fumes 
electroluminescence tubing and a heat transfer object, the location of coating of the multilayer interference 
film to a reflecting mirror, a configuration, a display principle of a projection display, etc. are not limited to 
this example. 
[0029] 

[Effect of the Invention] As explained above, the metallic-fumes electric-discharge lamp of this invention, 
and a projection mold display As a metallic-fumes electric-discharge lamp, in the closure section between 
metallic-fumes electroluminescence tubing with a crevice, and the reflecting mirror which the multilayer 
interference film coated By carrying out adhesion immobilization at metallic-fumes electroluminescence 
tubing, and establishing the heat transfer object which consists of a right conductor with said crevice and the 
heights which fit in The heat at the tip of the electrode closure section can be effectively missed on a heat 
transfer object, the temperature of an electrode closure section tip and a reflecting mirror can be lowered, 
and oxidation of the lead wire of molybdenum and the crack of a reflecting mirror can be prevented. 
[0030] Therefore, by this invention, even if it makes a long duration arc tube turn on, the projection mold 
display which carried out long duration maintenance of a bright screen and the high display quality is 
attained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 6] 
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